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(54) rWAPABJIUNECKAfl AOPHUPYIOIHAH 
TO/IOBKA 

(57) H3o6peTeHne othocmtca k He4>TeAo6biBa- 
>ometf npoM-cTM w npeAH33H3MeH0 a/i» 6ype- 

HMfl M 3KCn/iyaTaUMM BOAfHWX, He<t>TflHblX M 

raaoBbix cxaattMH. Uenb - noBbiiueHne 3<J><J>eK- 

TMBHOCTW pa60TW I"HAp3 Bfl MHCC KOM AOpHMpyK)- 

men ronoBKM 3a cneT o6ecneMeHnn 
CTa6wiw3auww nonoxeHM» hoabmxhwx cexTO- 
Pob bo BpeNia pa6oTbi. Rn* atoro eepxmi* m 



HMXHMM TOPUW nOABUKHWX CGKTOpOB BUnO/1- 

neHbi b npOAonbHOMceMeHMM rwApaB/iimecKOui 
AOpHnpyK)iuei4 to/iobkm c OKpyrneHneM no pa- 
Anycy. paBHOMy nonoBune aimhu noABHwno- 
ro ceKTopa b npoAO/ibHOM ceMeHnw c uenTpOM 
b paBHoyAaieHHOrt ot sepxhero n HMwnero 
topuob cexTopa tomkc MaKCMManbHWM 
MeTp b nonepeMHOM ceneHUM pa6onei4 noaep- 

XHOCTW CeKTOpOB BbtnO/lHeH H3 paCCTOflHMM . 

onpeAenaeMOM no MaTeManmecKOM 4>-ne. ot 
oepxHux topuob ceicTopoB. Floc/ieAHwe a pa6o- 
Mew nonoxenwM nepeMemaiOTca 6e3 nepexo- 

COB. 4TO C03A3ST H3H8birOAHewUJWe yc/iosnH 
pa6oTw cexTopoB u ynpyrow Tpy6naTOi/i Ana4>- 
parMbi. yMeHbiuaeT oceBbie n paAna/ibHbie Ha- 
rpy3KM Ha ASTanw to/iobkm w HKT. na kotopwx 
cnycKaeTC» ro/ioBxa, w noBwiuaeT xaMecTao . 
paciunpfleMoro n/iacTbtpa b o6c3ahom Tpy6e. 
BunonneHne topuob cexTopoB no paAnycy vie- 
K/itOHaeT 3aKnnHMB3Hne m o6pa30BaHMe xonb- 
ueBoro aa3opa MeacAY ceiaopaMM w <J>naHueM 
b c/iynae nooopora ceKTopoB. 3 wn. 



M3o6peTeHneoTHOCMTC» k HectneAO&wsa- 
loiuew npoMwiu/ieHHocTM, a m3cthoctm k 6ype- 

HMK) U 3ICCn/iyaTaUMM BOA«HbiX, He4>T»HblX M 

raaoBux ckbskhh a/i« ycTanoBKu nepexpwaa- 

Te/ieft B CKBd)KMHdX C Ue/lbK) BOCCTaMOB/ieHMH 
repMeTMHHOCTM 06C3AHblX KO/IOHH. 

Ue/ibio M3o6peTeHM» HB/ipeTca noBwiue- 

HMe 34>(J)eKTMBHOCTM pa60TU TMAPaB/lUMeCKOM 

Aopmipyiomeii ro/iOBKM 33 CMeT o6ecneHeHM$i 
CTa6n/iM3aunM no^O)xeHn« noABUJKMwx cexTo- 
poe bq BpeM$? pa60Tu. 

Ha <t>nr. 1 cxcMaTHMHO npeAC^aa/teHa tma- 
paBnusecKafl AopHnpyioiAan ronoBKa. nonepew- 
hum pa3pea: Ha 4>nr. 2 - to x<e. c noeepHyTWMM 
ceiaopaMM b pa6oneM no/iO)t<eHMM; Ha 4>w\ 3 - 
cxeMa cm/i. ACMCTBywiUMx Ha ce^Top 
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ruApaB/iMMecxaa AOpHnpyjomas ro/iOBKa 
MMeeT no/iyio uiiaHry \. na KOTOpyK) OAGTa 
ynpyran Tpy6MaTa« Awa^parMa 3. Me*Ay 
<j)/iaHqaMM 2 noMetMeHbt noABHXHbie cexTOpa 

4. BepXHMM M HM)KHHM TOpUW CeKTOpOB, npil- 

/ier3»omMe k <f)/i3HU3M. Bbino/ineHbi b npoAO/ib- 

HOM CeMeHMM AOpHMpy K>mCM FO/JOBKM CO 

cxpyr/ieHweM no pSAwycy. paBHOMy no/iOBune 
AnnHbi cexiopa b npoAonbHovi n/iocKOCTM c 
ueHTpoM b paBH0yA3neHH0M ot sepxHero m 
HMKHero topuob noABH>KHoro cexTOpa TOMxe. 
a MaKcuMa/ibHbiH a^3m6tp b nonepesHOM ce- 
hghmm ruApaBnuneCKOii AOpnnpyioiueM ro/io- 
b k vi pa6onei4 noBepxnocTn ceKTOpOB. 
KOHTaxTMpyioiueM c paciuMpfleMbiM n/iacTw- 

peM. BbinO/lHCH na paCCTO»HMH X ot BepxHMX 
TOPUOB nOABUXHblX CeKTOpOB B npOAO/lbHOM 
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ceMemw noc/ieAHwx. onpeAfe'»*eMGM b coot- 
eeTCTBMM co cneayiomeM aaBMCMMOCTbio: 

X = ^-H(0.3 + sln/3). 

rj;e L - A™Ha noABMxnoro ceKTopa b npo- 
AO/ibHoft h/iockoctm; 

H - paccTonHne mokay np*iM0M» napan- 
/ie/ibMOft npoAO/ibHow ocii xopnyca. npoxoA*- 
iuew nepea paBHoyA3/ieHHy>o ot BepxHero m 
HHxHero Topuoa noABMXHoro ceiaopa Tonxy. 

M TOMKOrt nOABM)KHOro CeKTOpa, MaKCMM3/lbHO 

yAaneHHOft ot npoAO/ibHOM ocm xopnyca; 

p - yron Hax/iona k npoAO/ibHOM ocm tma- 
paB/itwecKoa AopHwpyioiueii ronoBKM pa6oMea 
nooepxHocTM noABMxnoro cexTopa. 

K noBepxHOCTH, npwneraiomeM k Awa<t>* 
parMe. xaxAoro BToporo noABwacHoro cexTopa 
npucoeAMHenw MeraA/iHMecKne nnacTMHbi 5. K 
nnacTMHaM co cropoHbi Ana<J)parMbt npwcoe- 
AHHeHbi npoxnaA*M 6 M3 nnoiHOw TK3HM Tax. 
mto xpan tkbhm BbicTynaiOT 3d xpaa n/iacTHH 5. 

npM C03A3HMM A3B/ieHM« B yCTpOMCTBC, 

Tpy6saTa» AM3(J>parMa 3 pacujupaeTCfl m pa3- 
ABuraeT cexTopu 4 ao ynopa nepea n/iacTupb 
8 b peMOHTM pyeMy k> Tpy6y 7. flpn 3Tom o6pa- 
3yK>iunMCfl MOKAy cexTopaMH 60KOBOM 3330P 
nepexpuBaercn BbiCTynatooinMH mscthmw 
nnacTMM 5. KOTopbie npiDtcuMatOTCfl A^a^par- 
mom k onopHbiM noeepxHOCTflM cmokhwx cex- 
TopoB, a xpan npox/iaAOx noArn6aiOTc«. 
3axpbiBaa ocTaBUJMecfl 3a3opw no xpauM nna- 
ctmh. npM npoTflrnoaHMn ro/iOBKM Meoe3 nna- 
CTbipb cexTopw 4 Bee apeMfl ocraKHCfl 
napan/ienbHbiMti ocm i-o/iobxm. ripn 3axoA6 
(m/im BuxoAe) ro/ioBKM b nnacTbipb 8 cexTopa 
HaioiOHsiiOTcn no OTHOiueHMK) x ocm to/iobkm. 
npM 3tom MAeT TonbKo nepepacnpeAe/ieHMe 
xnMMOBoro TopqoBoro 3aaopa y c AsyxcTopoH- 
Hero Ha oahoctopohhmm 2y M 3Kc. ho o6pa308a- 

HMfl CKB03M0rO KO/lbUeBOrO 3330pa MOKAy 

c|)/iaHtieM 2 m cexTopaMM 4 He npoMcxoAMT. a 
KnunoBwe 333opw 3ano/iHflK)TC» npox/iaAxa- 
mm M3 TxaHM. BunonHeHMe pa6oMetf noBepx- 
hoctm. X0HTaxTMpyK)iueM c paciuMpqeMbiM 
n/iacTbipeM noABMXHbix cexTopos co CMeme- 
HMeM MaKCMMa/ibHoro A^aweTpa. npMBOAUT X 



mx napa/i/ie/ibHOMy nepeMeiueHMK) b pa60MeM 
no/ioxeHMM 6e3 nepexocoB, mto co3AaeT naM- 
BbiroAHeMiuMe ycnoBMn pa6oTw f\nn cexTOpOB 
m ynpyroM Tpy6MaTOM Awa<t>parMbi, yMeHbiuaeT 

5 oceBwe m paAna/ibHwe Harpy3XM na AeTanM 
ro/iOBKM m HacocHO-xoMnpeccopHbie Tpy6w. • 
Ha xoTopwx cnycxaeTca ronoBka, m noBwuiaeT 
xawecTBO npM/ieraHMH pacmnpneMoro n/iacTbi- 
p» k o6caAHOM Tpy6e. 

10 Bwno/tHeHMe topuob cexTopoB no paAMy- 
cy MCx/iK>waeT 3ax/iMHMaaHMe m o6pa30B3Hne 
Ko/ibueeoro 3aaopa Mea<Ay cexTopaMM m <J>/iaH- 
ueM b cnyvae noaopoTa cexTopoB. 
<D o p m y n a M3o6peTeHM« 

15 FMApaB/iMMecxaa AopHMpyramaw ro/iOBxaf 
no 3bt, cb. N? 641070. OT/iMMawmaflCfl 

T6M, MTO, C Ue/lbK) nOBWUieHMH 34>4>eXTM8H0CTM 

pa6oTbi rMApaB/iMMecxoM AopHMpyioiueM rono- 
bxm 3a CMei o6ecneMeHMa cTa6M/iM3auMM nono* 
20 wenMff noABM^cHwx cexTopos bo BpeMfl 

pa60Tbt. BepXHMM M HMXHMM TOplJbl nOABM)X* 

hwx cexTopos BbinonHeHbi a npoAo/ibHOM ce- 
m6hmm rvtApaBnMMecxov^ AOpHHpyiometf ronoexM CO 
cxpyr/i€HMeM no paA^ycy. paeHOMy nonoBMne ahm - 
25 Hbi noABMXHoro cexTopa a ynoMftHyTOM ceMe- 

HMM C UeHTpOM B P3 BHOyAd A 6H H0# OT 

BepxHero m HMx<Hero topuob noABMXHoro cex- 
Topa tomkc a MaxcMMatbHUM ambmctp b none- 
peMHOM cenewMM pa6oMeM no Be px hoctm 
30 noABMXHux cexTopos Bbino/iHen na paccToa- 

HMM X OT BepXHMX TOpUOB nOABMMHblX CeXTO' 

P08. onpeAe/ineMOM e cootbctctbmm co 

cneAyK)tneM 33BMCMMocTb»o: 

35 X =^-H(0.3 +sln/?). 

rAe L - A"MHd noABM^Moro cexTopa b npo- 

AO/lbHOM n/lOCXOCTM. 

40 H - paccTOAHwe Me^Ay nppMOft. napa/i- 
ne/ibHOM npoAonbMOM ocm Kopnyca, npoxoA"' 
iueM Mepe3 pa8HoyAaneHHyio ot Bepxnero m 
HMKHero topuob noABMXHoro cexTopa TOMxy, 

M TOMKOM nOABMXHOrO CeXTOpa. M3KCMM3/1bHO 

45 yAa/ieHHOM ot npoAonbHOM ocm xopnyca; 

P - yro/i Hax/ioHa x npoAonbHOM ocm tma* * 
paBHMMecxoM AopHMpy»omeM ronoBKM pa6oMevi 
noBepxHQCTM noABMxnoro cexTopa. 
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(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) Ail-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl.E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = 4r~ H(0.3+sin(3), 
6 v 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided ly^ occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = y-//(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



y\ = 2>' m ax 



Fig. 2 
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Fig. 3 
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